
Technical Report Documentation Page

1.  Report No.
FHWA/NC/2006-38

2.  Government Accession No. 3.  Recipient’s Catalog No.

4.  Title and Subtitle
Stilling Basin Design and Operation for Water Quality

5.  Report Date
April 30, 2007

          6.  Performing Organization Code

7.  Author(s)
Richard A. McLaughlin

8.  Performing Organization Report No.

9.  Performing Organization Name and Address
Soil Science Department,
North Carolina State University,

10.  Work Unit No. (TRAIS)

Campus Box 7619
Raleigh, NC  27695

11.  Contract or Grant No.

12.  Sponsoring Agency Name and Address
North Carolina Department of Transportation
Research and Analysis Group

13.  Type of Report and Period Covered
  Final Report
August 2005 – October 2006

1 South Wilmington Street
Raleigh, North Carolina 27601

14.  Sponsoring Agency Code
2006-22

Supplementary Notes:

16.  Abstract
Many construction projects involve the need to pump turbid water from borrow pits or

other excavations into stilling basins or sediment bags prior to discharge.  The design and
operation of these basins needs to be optimized to provide the best water treatment prior to
discharge.  This project was designed to provide an evaluation of stilling basin designs and
polyacrylamide (PAM) injection to minimize turbidity in discharged water.  Of particular
interest were difficult to settle Coastal Plain sediments containing highly charged clays
(smectite/montmorillonite).  The use of stilling basins did not result in significant reductions in
turbidity in water pumped from the simulated borrow pits in these types of soils.   These were
not flocculated significantly by anionic PAM but can be flocculated by neutral or cationic PAM.
In field tests, the flocculation process reduced turbidity regardless of the inclusion of either
porous coir or rock baffles.  However, at least one baffle is recommended when PAM is being
used in case floating flocs are formed.  Turbidity was reduced from the 500-800 NTU range to
< 30 NTU in many cases, especially for the cationic PAM.  Similar reductions were achieved
using a sediment bag.  Toxicity tests indicate the relative PAM toxicity was cationic > anionic
> neutral, and was not affected by turbidity.  The neutral PAM was almost as effective as the
cationic PAM and was even less toxic than the anionic PAM, so it may be an alternative
where the anionic PAMs that are available will not work.
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